Isoelectric, focusing, rabbit, interferons
The isoelectric behaviour of the NDV-induced rabbit serum interferon was compared with different NDV-induced interferons from rabbit cells. The activity of serum interferon was found in a pH range from 4.6 -6.2. In contrast, the isoelectric positions of cell interferons could be demonstrated in a more acid pH range between pH 3.7 and 5.0.
Physicochemioal investigations of the last years have shown that the interferons represent a very heterogenous class of molecules. Differences are not only related to the molecular weights but also to the isoelectric behaviour. Electrofocusing demonstrated that depending on the cellular origin even interferon of one species as chick interferon 1 obtain more information about localisation and number of isoelectric positions of rabbit serum interferon. In addition we wanted to examine potential differences between NDV induced interferons of spleen cells, blood lymphocytes and blood granulocytes.
Materials and Methods
Rabbits: Animals of different sex of the same breeding (crossing: Widder x Deutscher Riese) weighing about 3.0 -3.5 kg.
Virus: Newcastle disease virus (NDV), strain "Italy". Multiplication, purification and concentration of the virus was described previously 6 .
Induction and isolation of serum interferon: Interferon was induced by i.v. injection of 4000 HU NDV/ 
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Results
In accordance with our previous reports 4 rabbit serum interferon was not homogenous in charge. Activities were found in the range of pH 4.6 -6.2. Major peaks were located at pH 5.1; 5.4; 5.6; 6.0 (Fig. 1) .
Electrofocusing of interferon elicited by NDV in spleen cells showed a distribution of charged components illustrated in Fig. 2 . In contrast to 40 30 rabbit. Isolation of interferon containing samples followed as described previously 8 .
Isolation of different cell types: Spleen cell suspensions were prepared according to techniques already described 7 . Isolation of blood lymphocytes and blood granulocytes was performed by a modified method of RABINOWITZ 8 as described by TABORSKY 9 . The degree of purity of the lymphocyte fraction was 97%. Granulocyte suspensions were 95% pure.
Isolation of cell interferons: The incubation mixtures containing 2 x 10 8 spleen cells, blood lymphocytes and 1 x 10 8 blood granulocytes were incubated with 4000 HU NDV in 20 ml each and in 10 ml EBM respectively at 37 °C in a shaking water bath for one hour. After sedimentation (10 min 130 g) cells were resuspended § in the original volume of fresh EBM and incubated for £ 50 3 hours at 37 °C. After incubation the cells were pel-CK letted by centrifugation (10 min 2700 g). The super-£ natants needed for further study were centrifuged for 90 min at 120 000 g to remove residual virus. Absence of complete virus was checked by means of the haemagglutination (HA) test 10 . The samples were stored in volumes of 1 -3 ml at -80 °C.
Titration of interferon: The interferons were titrated by the plaque reduction method against VSV on cultures of primary rabbit kidney cells. Each interferon sample was tested at least threefold. A unit of interferon was defined as the amount which inhibited 50% of the plaques formed by a suspension of VSV compared with control samples n .
Electrofucosing: The method used was essentially that described by SVENSSON and VESTERBERG 12 > 13 employing a 110 ml ampholine electrofocusing column (LKB 8101). It has been shown previously to yield reproducible results 4 . In the following single experiments are demonstrated which proved reproducible.
Filling and draining of the column was performed with a elution pump (Serva). The gradients (range 3 -10) were established with Ampholine ampholyts (1% v/v) and stabilized against convection with a linear density gradient (0 -50% sucrose). Samples placed on the column had a volume of 0,5 ml. Focusing was carried out at 4 °C and current of 300 -2000 V was applied for 20 hours. Fractions were then collected (0,8 ml) and the pH recorded immediately at 4 °C.. The fractions were diluted 1: 5 with EBM and kept at -20 °C in closed tubes until further use. as demonstrated in Fig. 3 . Active components could be registered at pH 4.2 -5.0. Major activity was confined to three peaks at pH 4.3, 4.5 and 4.8. NDV-induced interferon of blood granulocytes showed a more homogenous pattern (Fig. 4) . The biological activity was found in the pH range of 3.7 -4.8 with one activity maximum at pH 4.1. 
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Comparing the interferon activities from rabbit serum and interferons from different cells one can see (Table I ) that those of rabbit serum are distributed in a somewhat broader pH range (4.6 -6.2). The cell interferons however did show no activity above pH 5.0 (3.7-5.0). 
Discussion
The purpose of the present paper was to compare serum interferon induced by NDV in vivo with interferons of spleen cells, blood lymphocytes and blood granulocytes induced by NDV in vitro. Gel filtration experiments on Sephadex G-100 (in the presence and absence of urea) had shown that there was no signifikant difference between serum interferon and interferons of spleen cells with respect to the elution pattern of high and low molecular weight components and the behaviour of these components after treatment with urea. In contrast, differences between serum interferon and interferons derived from blood granulocytes and blood lymphocytes could be demonstrated 14 . For further analysis the method of isoelectric focusing by SVENSSON and VESTERBERG 12 ' 13 was employed. The all-over activity of NDV-induced rabbit serum interferon could be demonstrated in the pH range 4.6 -6.2. In contrast, isoelectric positions of cell interferons could be localized in the more acid pH range between 3.7 -5.0. Similar to serum interferon (pH 5.1, 5.4, 5.6, 6.0) the interferons of spleen cells (pH 4.1, 4.3) and blood lymphocytes (pH 4.3, 4.5, 4.8) exhibited different activity maxima. On the other hand interferons of blood granulocytes showed a comparatively homogenous behaviour. Only one maxi-mum (pH 4.1) could be demonstrated. As mentioned above homologies could be demonstrated between serum interferon and interferon from spleen cells by using the relatively rough physicochemical method of gelfiltration (in the presence and absence of urea).
On the other hand no homology could be seen between serum interferon and cell derived interferons employing the method of isoelectric focusing. The large number of aotive components has also been described by other authors. FANTES 1 as well as BODO et al. 15 could demonstrate a large scale of interferon components by focusing the classical chick interferon. By focusing interferon of RK 13 cells (established cell line of rabbit kidney cells) SCHONNE et al. 3 found a number of biologically active components between pH 5.6 and 6.75. STANCEK et al. 2 used the method of isoelectric focusing to compare interferons derived from mouse, rabbit and human cells. The main portion of biological activity from mouse L-cells could be found between pH 6 -9. In contrast, human interferon derived from cultures of foreskin fibroblasts showed maximal activity between pH 3 -5. Those of human leukocytes had isoelectric positions between pH 4-7. With respect to the rabbit RK 13 interferon the authors confirmed the results of SCHONNE et al. 3 .
Up to date no clear conclusion can be drawn from the variable isoelectric behaviour of the different interferons. Experiments of SCHONNE et al. 3 and Bocci et al. 16 however revealed that a different degree of intracellular glycosidation may be responsible for the heterogeneity of charge of the different molecules.
